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LEARNING OBJECTIVES

After completing this course, the reader will be able to:

1. Compare quality of life in long-term colorectal cancer survivors with quality of life in the general population.

2. Identify cancer complications that affect quality of life in long-term colorectal cancer survivors.

This article is available for continuing medical education credit at CME.TheOncologist.com.CMECME

ABSTRACT

Background. The number of long-term colorectal cancer
survivors is increasing. Cancer and its treatment can
cause physical and psychological complications, but lit-
tle is known about how it impacts quality of life (QOL)
over the long term—5, 10, and 15 years after diagnosis.

Methods. Cancer survivors were randomly selected
from three tumor registries in France, diagnosed in 1990
(�1 year), 1995 (�1 year), and 2000 (�1 year). Controls
were randomly selected from electoral rolls, stratifying
on gender, age group, and residence area. Participants
completed two QOL questionnaires, a fatigue question-
naire, an anxiety questionnaire, and a life conditions

questionnaire. An analysis of variance was used to com-
pare QOL scores of cancer survivors by period of diag-
nosis (5, 10, and 15 years) with those of controls,
adjusted for sociodemographic data and comorbidi-
ties.

Results. We included 344 colon cancer and 198 rectal can-
cer survivors and 1,181 controls. In a global analysis, survi-
vors reported a statistically and clinically significant lower score
in social functioning 5 years after diagnosis and higher scores in
diarrhea symptoms 5 and 10 years after diagnosis. In subgroup
analyses, rectal cancer affected QOL in the physical dimensions
at 5 years and in the fatigue dimensions at 5 and 10 years.
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Conclusion. Survivors of colorectal cancer may experience
the effects of cancer and its treatment up to 10 years after di-
agnosis, particularly for rectal cancer. Clinicians, psycholo-

gists, and social workers must pay special attention to rectal
cancer survivors to improve overall management. The Oncol-
ogist 2011;16:1626–1636

INTRODUCTION
Colorectal cancer is the third most common malignancy in
France, with an estimated 40,000 new cases in 2009, and it is
the second leading cause of cancer deaths after lung cancer,
with 19,500 deaths in 2007 [1, 2]. This figure is similar in west-
ern Europe and in other high-resource countries like the U.S.,
Canada, and Australia [3, 4]. Thanks to advances in screening,
earlier detection, and treatment, and also as a result of the aging
population, the number of survivors of colorectal cancer is in-
creasing [5].

The treatments that have helped to improve the cancer sur-
vival rate can cause several physical and psychological reper-
cussions, which negatively impact health-related quality of life
(HRQOL), particularly during the postoperative period. Some
of these effects may even persist after the treatment period, and
other problems can appear years later [6–8]. HRQOL infor-
mation on long-term colorectal cancer survivors is important
in order to evaluate the full spectrum of impact of the disease
on patients, their family, and society. However, only during the
last decade has understanding the long-term effects of cancer
become a priority. In France, this was enshrined in the objec-
tives of the National Cancer Plan in order to improve global
management of cancer patients. Some studies have investi-
gated the effects of cancer on QOL at least 5 years after diag-
nosis [9–14]. However, few were population-based studies,
focused on colorectal cancer QOL, or performed on a large
scale. No such study has been performed in France to date.

We performed a multicenter population-based study on pa-
tients randomly selected from the French regional cancer reg-
istries of the Calvados, Doubs, and Bas-Rhin departments to
compare QOL of colorectal cancer survivors, considered as
cured, 5, 10, and 15 years after diagnosis with that of healthy
controls.

MATERIALS AND METHODS

Survey Participants
All the colorectal cancer survivors were randomly selected
from files of three population-based cancer registries in the
Calvados, Doubs, and Bas-Rhin departments in France. Pa-
tients were eligible if they were disease free and not under
treatment (except hormone therapy) for a period �5 years after
diagnosis. They had to be �18 years old and be able to provide
written informed consent. To evaluate the time effect on QOL,
we defined three survival periods: 5, 10, and 15 years after di-
agnosis. We thus selected three colorectal cancer patient
groups, diagnosed in 2000 (�1 year), in 1995 (�1 year), and in
1990 (�1 year).

Cancer survivors were compared with controls who had no
prior history of cancer and were selected from the general pop-
ulation covered by the three cancer registry areas, that is, a total
of 2.2 million inhabitants. In each registry area, controls were

randomly selected from electoral rolls, were matched with can-
cer patients for gender, and were stratified on age (�10 years)
and residence area (urban, �2,000 inhabitants; rural, �2,000
inhabitants) at the time of the survey. Controls were selected
for each tumor location (colon or rectum) and for each of the
three surviving periods (5, 10, or 15 years). Two controls were
selected per case.

Survey Procedure
The project was approved by the Ethics Committee of the Uni-
versity Hospital of Besançon (Doubs, France) as well as by the
National French Data Protection Authority.

After selection, we checked with the cancer registries da-
tabase and the treating physician that the patients had not died
or experienced relapse, metastasis, or another type of cancer or
undergone treatment in the previous 5 years. Similarly, we ver-
ified in the registries data that controls did not have a prior his-
tory of cancer.

Data collection started in 2006. Selected subjects were
mailed a package including: (a) a letter presenting the study
aim signed by the medical department physician (for cancer
patients) or by the coinvestigator in charge of the study in the
relevant registry area (for the controls), (b) an informed con-
sent form, (c) the questionnaires, and (d) a stamped return en-
velope. Persons who refused to participate had the opportunity
to give their reasons on the consent form when they returned it.
Nonrespondents were sent a reminder letter after 1 month.

Questionnaires
Participants completed standardized validated French lan-
guage instruments addressing QOL, fatigue, and anxiety, plus
a living conditions questionnaire.

The Medical Outcomes Study 36-item Short Form
Health Survey (hereafter, SF-36) has 36 items measuring
eight dimensions of health status: physical functioning, role
limitation resulting from physical problems, role limitation
resulting from emotional problems, social functioning,
mental health, bodily pain, vitality, and general health per-
ceptions. The eight dimensions can be combined into the
physical component summary and mental component sum-
mary scores [15–17].

The European Organization for Research and Treatment of
Cancer (EORTC) Quality of Life Questionnaire-Core 30
(QLQ-C30) assesses QOL with 30 items measuring 15 dimen-
sions: a global health scale, five functioning scales (physical,
daily activities, cognitive, emotional, and social), three symp-
toms scales (fatigue, pain, and nausea/vomiting) and six sin-
gle-item scales measuring symptoms or problems (dyspnea,
insomnia, appetite loss, constipation, diarrhea, and financial
difficulties) [18, 19].

The French version of the Multidimensional Fatigue In-
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ventory (MFI-20) was used to evaluate participants’ fatigue. It
is a 20-item questionnaire measuring five aspects of fatigue:
general fatigue, physical fatigue, reduced activity, reduced
motivation, and mental fatigue [20, 21].

Anxiety was assessed using the French version of the
Spielberger State-Trait Anxiety Inventory (STAI). It contains
two 20-item forms that measure state anxiety (the level of pres-
ent anxiety) and trait anxiety (the general level of anxiety ex-
perienced and linked to personality). The global score for each
form was calculated as the sum of the 20 items. Only state anx-
iety was analyzed because it was more appropriate for the pres-
ent study [22].

A linear transformation was used to standardize raw scores
to a 0–100 scale. For functional scales, higher scores indicate
better perceived heath (SF-36, five dimensions in the QLQ-
C30). For symptoms or problems scales, higher scores indicate
a higher level of problems (nine dimensions in the QLQ-C30,
MFI, and STAI).

In addition to the aforementioned questionnaires, we col-
lected information about family, social, professional, and co-
morbid conditions using a questionnaire entitled Living
Conditions, created by the research team of Calvados and used
in previous French surveys [23–25]. This questionnaire re-
cords data on educational level, marital status, number of
children, social and family relationships, professional sta-
tus, monthly income, and use of medical services (health in-
surance, type and number of comorbidities, treatments,
number of visits to treating physician or specialists, hospi-
talization). Prior to the survey, the five questionnaires were
tested in 30 subjects (15 cases and 15 controls, 10 per reg-
istry area) not subsequently enrolled in the population
study.

For cancer survivors, information on clinical variables
(date of diagnosis, tumor extension, surgery, radiotherapy,
chemotherapy, and stoma) was retrieved from medical re-
cords.

Statistical Analysis
Descriptive analysis was performed using the �2 test for cate-
gorical variables and Kruskal-Wallis nonparametric test for
QOL scores. Missing data for component items of QOL scores
were treated according to published recommendations.
Briefly, for the QLQ-C30, SF-36, and MFI questionnaires,
missing items were attributed values equal to the average of
the items that were present, provided at least half the items
on the scale were answered. For the STAI questionnaire, 17
of the 20 items at least had to be answered to calculate the
score, and missing items (maximum of three) were attrib-
uted a value equal to the average of the 17 items present [17,
19, 21, 22].

In order to identify potential confounding factors (sociode-
mographic and health variables) in the relation between QOL
scores and cancer, we performed multivariate analysis of vari-
ance in controls separately for each QOL instrument.

For multivariate analyses, a four-level categorical variable
to compare each of three survivor groups with controls was
created. Analysis of variance was performed adjusting for con-

founding variables found to be significantly linked to QOL
scores in the previous step. Considering the study design, reg-
istry areas (Calvados, Doubs, Bas-Rhin), age group (18–54
years, 55–64 years, 65–74 years, �75 years), gender, and res-
idence area (urban versus rural) were systematically included
as explanatory variables. Following this analysis, score ad-
justed means were computed. Statistical score mean differ-
ences and their confidence limits were considered significant if
p � .01 (accounting for numerous tests performed). Regarding
clinical significance, we relied on the values generally in use,
according to Osoba et al. [26]. That is, on a scale of 0–100, a
difference of 5–10 units was considered small, a difference of
10–20 units was considered moderate, and a difference �20
units was considered large. A difference �5 units was consid-
ered as not clinically significant.

First, global analysis was performed in the whole sample
(both tumor locations and both genders taken together). Then,
analyses by subgroups were conducted according to tumor lo-
cation (colon and rectum) and gender. All analyses were per-
formed using the same methodology. The statistical analysis
software SAS, version 9.1 (SAS Institute Inc., Cary, NC) was
used to analyze data.

Considering the general results of QOL studies regarding
score variability, the present study was designed to be able to
detect a difference �10 points on a scale of 0–100 when the
standard deviation of the difference was equal to 60 (in a
matched setting with two controls per case). With a first-type
error of 0.01 and a power of 90%, this required 536 cases to be
recruited. Consequently, approximately 670 cases, with an ex-
pected participation rate of 80%, and 2,100 controls, with an
expected participation rate of 50%, needed to be selected.

RESULTS

Participation Rate and Participant Characteristics
Taking into account the participation rate, 1,582 eligible colo-
rectal cancer survivors were selected. Of these, 1,458 were
contacted and 542 accepted participation and fully completed
the questionnaires—64% colon cancer and 36% rectal cancer.
The response rate averaged 37% over the three regions (42% in
Calvados, 38% in Doubs, and 32% in Bas-Rhin) and decreased
gradually with increasing time since diagnosis (from 39% at 5
years to 27% at 15 years). Among the 4,132 controls contacted,
1,181 completed the questionnaires. The response rate aver-
aged 28% over the three regions (30% in Calvados, 28% in
Doubs, and 27% in Bas-Rhin) (Fig. 1).

The main reasons given for refusal to participate were that
the questionnaires were too long or the subjects were too old or
too disabled. Indeed, nonparticipants were older than partici-
pants—75.9 years versus 70.8 years (p � .0001) for cases and
72.9 years versus 70.2 years (p � .0001) for controls—and the
percentage of women was higher among nonparticipants
(52.1% versus 43.1%; p � .0007). More of the nonparticipants
had survived �15 years than the participants in the same pe-
riod (26.5% versus 18.3%; p � .0003).

Baseline sociodemographic characteristics of cases and
controls are presented in Table 1. There were no statistically
significant differences among the four groups, except for a sig-
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nificant difference in the distribution of cases in the 15-year
survivors group between Calvados and Bas-Rhin.

Clinical characteristics are presented in Table 2. All cancer
survivors had surgery, but more rectal cancer survivors main-
tained a permanent colostomy. They received more radiother-
apy, but not significantly more chemotherapy, than colon
cancer survivors. According to the tumor–node–metastasis
classification, colon cancer survivors were diagnosed with a
higher stage of tumor than rectal cancer survivors.

Variables Related to QOL in Controls
According to the results of the multivariate analysis of vari-
ance, age group, gender, marital status, living alone, level of
education, employment status, income, comorbid conditions
and length of hospital stay significantly influenced all scales

(p � .01). As a result, all these variables were included in the
subsequent analysis of variance.

Comparison of QOL Between Survivors
and Controls

Global Analysis
On the EORTC QLQ-C30 questionnaire, cancer survivors
showed significantly different adjusted mean scores than con-
trols for two scales, namely, social functioning and diarrhea.
We found a clinically significantly lower score at 5 years after
diagnosis for the social functioning scale in cancer survivors
(Table 3). On the diarrhea scale, we observed a clinically sig-
nificantly higher score, qualified as moderate at 10 years and

Figure 1. Flowchart of the study population.
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small at 5 years and 15 years after diagnosis, in cancer survi-
vors than in controls (Table 3).

On the SF-36, MFI-20, and STAI questionnaires, there was
no clinically significant difference in any of the QOL scores

Table 1. Baseline characteristics (n � 1,723)

Characteristic

Colorectal cancer survivors

5 yrs
n � 248
n (%)

10 yrs
n � 195
n (%)

15 yrs
n � 99
n (%)

Controls
n � 1,181
n (%) p-value

a

Registry .01

Calvados 96 (38.7) 79 (40.5) 25 (25.2) 487 (41.2)

Doubs 80 (32.3) 53 (27.2) 29 (29.3) 362 (30.7)

Bas-Rhin 72 (29.0) 63 (32.3) 45 (45.5) 332 (28.1)

Age, yrs .12

�75 95 (38.3) 90 (46.2) 41 (41.4) 493 (41.7)

65–74 69 (27.8) 63 (32.3) 36 (36.4) 372 (31.5)

55–64 60 (24.2) 33 (16.9) 16 (16.1) 317 (17.6)

18–54 24 (9.7) 9 (4.6) 6 (6.1) 147 (9.2)

Gender .09

Male 141 (56.8) 115 (59.0) 51 (51.5) 601 (50.9)

Female 107 (43.2) 80 (41.0) 48 (48.5) 580 (49.1)

Area of residence .40

Rural 73 (29.4) 52 (26.7) 25 (25.5) 288 (24.4)

Urban 175 (70.6) 143 (73.3) 74 (74.5) 893 (75.6)

Marital status .58

Single 9 (3.8) 10 (5.2) 6 (6.1) 68 (5.8)

Married/living maritally 177 (74.7) 139 (72.8) 68 (69.4) 804 (68.6)

Separated/divorced/widowed 51 (21.5) 42 (22.0) 24 (24.5) 300 (25.6)

Living alone .21

Yes 50 (20.9) 45 (23.4) 26 (26.8) 316 (27.2)

No 189 (79.1) 147 (76.6) 71 (73.2) 852 (72.8)

Level of education .70

Low 113 (47.9) 94 (49.5) 48 (50.5) 565 (48.8)

Middle 99 (41.9) 73 (38.4) 34 (35.8) 430 (37.2)

High 24 (10.2) 23 (12.1) 13 (13.7) 162 (14.0)

Monthly income, Euros .95

0–750 22 (10.2) 24 (19.9) 11 (12.6) 142 (13.2)

751–1,500 65 (30.2) 50 (29.1) 30 (34.5) 331 (30.7)

1,501–3,000 84 (39.1) 60 (34.9) 29 (33.3) 396 (36.7)

�3,000 44 (20.5) 38 (22.1) 17 (19.6) 209 (19.4)

n of comorbidities .05

0 35 (15.9) 16 (8.7) 9 (9.3) 105 (9.3)

1 or 2 121 (55.0) 97 (53.0) 50 (51.5) 602 (53.0)

�3 64 (29.1) 70 (38.3) 38 (39.2) 428 (37.7)

Length of hospital stay, days

0 191 (79.9) 147 (81.7) 70 (76.1) 918 (82.0) .82

1–6 31 (13.0) 20 (11.1) 15 (16.3) 124 (11.1)

�7 17 (7.1) 13 (7.2) 7 (7.6) 78 (6.9)
a�2 test.
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between cancer survivors and controls at any time point after
diagnosis.

Monthly income, age, and comorbid conditions influenced
most of the QOL scores irrespective of time since diagnosis.
Low income, advanced age, and the presence of more than
three comorbidities negatively impacted QOL (Fig. 2).

Results According to Cancer Location
In colon cancer survivors, we observed clinically small but sta-
tistically significantly higher scores on the diarrhea scale
(QLQ-C30) than in controls at 5 years and 10 years after diag-
nosis (data not shown). There were no clinically significant
differences in other QOL scores between colon cancer survi-
vors and controls at any time point after diagnosis.

In rectal cancer survivors, we observed statistically signif-
icant differences in functioning scales, particularly in the phys-
ical and social dimensions (Table 4). The vitality and physical
functioning scores were lower, respectively, at 10 years and at
5 years after diagnosis, as was the physical component sum-
mary score (SF-36) at 5 years, in comparison with those of con-
trols. On the social functioning scale, the score was lower at 5
years and 10 years after diagnosis and on the role functioning
scale (QLQ-C30), the score was lower only at 5 years, com-
pared with controls. Rectal cancer survivors perceived more
problems in terms of symptoms: their score on the diarrhea
scale (QLQ-C30) was higher at 5 years, 10 years, and 15 years
after diagnosis than in controls. Constipation problems (QLQ-
C30) were also more frequently reported by rectal cancer sur-
vivors at 10 years after diagnosis (Table 4). Similarly, rectal
cancer also affected most of the fatigue scales: on the fatigue
scale (QLQ-C30), the general and physical fatigue scales, and
the reduction of motivation scale (MFI), scores were higher at
10 years after diagnosis, whereas the mental fatigue score was
higher at 5 years, in comparison with controls. The fatigue
score differences, clinically qualified as small, are shown in
Table 4.

Table 2. Clinical characteristics of colorectal cancer
survivors at diagnosis (n � 542)

Characteristic

Colon
cancer
survivors
n � 344
n (%)

Rectal
cancer
survivors
n � 198
n (%) p-valuea

Tumor–Node–Metastasis
classification

.05

Stage I 129 (37.5) 92 (46.4)

Stage II 102 (29.7) 41 (20.7)

Stage III 71 (20.6) 30 (15.2)

Stage IV 7 (2.0) 4 (2.0)

Unknown 35 (10.2) 31 (15.7)

Type of surgery �.0001

Conservative 333 (96.8) 145 (73.2)

Nonconservative 7 (2.0) 51 (25.8)

Unknown 4 (1.2) 2 (1.0)

Radiotherapy �.0001

No 306 (89.0) 69 (34.8)

Yes 4 (1.2) 110 (55.6)

Unknown 34 (9.8) 19 (9.6)

Chemotherapy .83

No 184 (53.5) 108 (54.5)

Yes 126 (36.6) 71 (35.9)

Unknown 34 (9.8) 19 (9.6)
a�2 test or Fisher’s exact test.

Table 3. Quality of life analyses in colorectal cancer survivors

Scale

Colorectal cancer survivors (n � 542) versus controls (n � 1,181)

p-value

Crude Adjusteda

Time since diagnosis M SE MD CI

QLQ-C30

Social functioning 5 yrs 84.1 1.76 �5.2 �8.8 to �1.6 .005
10 yrs 83.0 1.94 �3.6 NS

15 yrs 82.1 2.61 �5.2 NS

Controls 87.0

Diarrhea 5 yrs 15.1 1.51 8.2 5.0–11.4 <.0001
10 yrs 17.3 1.65 10.2 6.8–16.7 <.0001
15 yrs 14.8 2.23 6.4 1.8–11.0 .006
Controls 7.7

Scales with significant adjusted differences in average scores (99% CI; p � .01) are shown in bold.
aAdjusted for sociodemographic characteristics, comorbidities, and hospitalization (analysis of variance).
Abbreviations: CI, confidence interval; M, mean; MD, mean difference; NS, not significant; QLQ-C30, European
Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; SE, standard error.
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Results According to Sex
Male and female survivors of colorectal cancer showed statis-
tically and clinically significantly higher scores on the diarrhea
scale (QLQ-C30) at 5 years and 10 years after diagnosis than
controls. We observed a statistically and clinically significant
lower score at 5 years after diagnosis on the social functioning
scale in male survivors than in the overall population (data not
shown). In female survivors, this dimension seemed to be af-
fected at 15 years after diagnosis, but the statistical signifi-
cance was borderline. Concerning the vitality scale (QLQ-
C30), we observed a clinically significant lower score for male
cancer survivors at 10 years after diagnosis. On the mental fa-
tigue scale (MFI), the score was lower in male cancer survivors
at 5 years after diagnosis, results that were not replicated in fe-
male cancer survivors (data not shown). In female cancer sur-
vivors only, colorectal cancer did not especially influence
QOL dimensions.

DISCUSSION
In the overall study population, the QOL of colorectal cancer
survivors seemed to be relatively satisfactory 15 years after di-

agnosis. Our data showed that QOL reached quite high levels
in this group, comparable with those of the general population.
These results are consistent with most previous research on
QOL among survivors of colorectal and other cancers. Further-
more, overall QOL increased over time, with long-term survi-
vors having the best QOL [8, 9]. Conversely, one previous
study demonstrated that health status perceived by cancer sur-
vivors remained poor, even �11 years after diagnosis [27].
However, these results could be a result of the inclusion of pa-
tients with recurrence or metastasis, who have a worse prog-
nosis than those in our study (staging in Table 2). Three
explanations can be proposed for the few statistical or clinical
differences detected in overall QOL, especially at 15 years af-
ter diagnosis, between colorectal cancer survivors and con-
trols. First, these could be a result of the “response shift”
phenomenon, which suggests that an individual may change
his internal standards or redefine his concept of HRQOL over
time [28, 29]. Second, in our study, several QOL score differ-
ences were borderline significant. We performed our analyses
in a sample of colorectal cancer survivors including both colon
and rectal cancer survivors and both men and women, and the

Figure 2. Quality of life crude scores according to monthly income (A), age group (B), and comorbidities (C, D). Higher scores indicate
a better health status, except on the fatigue scale where higher scores indicate a higher level of symptoms.

Abbreviations: QLQ-C30, Quality of Life Questionnaire Core 30; SF-36, Medical Outcomes Study 36-Item Short Form; MFI, Mul-
tidimensional Fatigue Inventory.
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Table 4. Subgroup quality of life analyses in rectal cancer survivors

Scales

Rectal cancer survivors (n � 198) versus controls (n � 413)

p-value

Crude Adjusteda

Time since diagnosis M SE MD CI

SF-36

Vitality 5 yrs 56.3 2.61 �4.8 NS

10 yrs 50.9 2.65 �6.9 �12.1 to �1.6 .01
15 yrs 55.8 3.78 0.8 NS

Controls 56.3

Physical functioning 5 yrs 70.4 3.34 �9.4 �15.3 to �3.4 .002
10 yrs 67.4 3.39 �5.4 NS

15 yrs 72.1 4.74 3.1 NS

Controls 72.0

Physical component summary 5 yrs 45.0 1.31 �3.3 �5.6 to �0.9 .007
10 yrs 43.8 1.37 �1.8 NS

15 yrs 44.4 1.98 1.0 NS

Controls 45.8

QLQ-C30

Social functioning 5 yrs 80.0 3.20 �12.7 �19.4 to �6.1 .0002
10 yrs 74.4 3.25 �13.7 �20.3 to �7.1 <.0001
15 yrs 77.5 4.52 �10.8 NS

Controls 87.1

Role functioning 5 yrs 80.2 3.26 �7.0 NS

10 yrs 74.9 3.40 �8.5 �15.0 to �2.0 .01
15 yrs 80.0 4.72 1.4 NS

Controls 81.1

Fatigue 5 yrs 24.0 3.01 4.0 NS

10 yrs 31.1 3.10 8.3 2.4–14.2 .006
15 yrs 27.6 4.30 1.1 NS

Controls 26.0

Constipation 5 yrs 18.1 3.42 8.8 NS

10 yrs 26.8 3.45 14.7 7.4–22.1 <.0001
15 yrs 21.9 4.89 11.7 NS

Controls 13.4

Diarrhea 5 yrs 18.2 2.68 14.2 8.5–20.0 �.0001

10 yrs 17.5 2.66 13.4 7.7–19.1 <.0001
15 yrs 19.8 2.70 9.8 2.0–17.5 0.01
Controls 7.2

MFI

General fatigue 5 yrs 39.2 3.12 5.4 NS

10 yrs 45.1 3.19 9.7 3.5–16.0 .002
15 yrs 44.8 4.43 6.3 NS

Controls 39.0

(continued)
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weight of certain subgroups may not have been strong enough
to show differences in a global analysis. Third, the response
rate in the 15-year time period was very low and we cannot
exclude the possibility that the most disabled survivors with
the worst QOL did not respond.

On the other hand, we found a very statistically and clini-
cally significant score difference in the diarrhea symptom. Di-
arrhea is a common specific symptom in colorectal cancer and
is reported in several studies [8, 9, 30]. It is also a specific
symptom in other abdominal cancers treated using radiother-
apy such as prostate and gynecological cancers [6, 11, 31–33].
This symptom can appear in the acute period, or weeks to years
after radiotherapy.

In the overall study population, colorectal cancer survivors
reported perceiving a problem in social relations 5 years after
diagnosis, but not thereafter. Depending on the instrument
used, the social dimension is not always measured in QOL sur-
veys. For colorectal cancer, various authors have shown that
this dimension is impacted more within the first few years fol-
lowing diagnosis, with a possible long-lasting effect [6, 8, 9,
34].

To date, there has been little research among long-term co-
lon cancer survivors only. Research has focused either on rec-
tal cancer survivors alone or on colorectal cancer survivors
overall. In the latter case, few studies have directly compared
colon cancer and rectal cancer long-term survivors. In 2001,
Phipps et al. [30], in a study of QOL among long-term colon
cancer survivors, detected intestinal, emotional, and sexual
problems as well as pain in this group. These findings were rel-
atively consistent with our data. Phipps et al. [30] excluded

rectal cancer patients to evaluate the effect of colon cancer
proper, because treatment differences and a possible perma-
nent colostomy could bias the results. In our survey, rectal can-
cer survivors perceived more disabilities and difficulties than
controls in numerous QOL dimensions. Because we performed
comparisons between colon cancer survivors and controls, and
between rectal cancer survivors and controls, we cannot infer
any differences in QOL between colon and rectal cancer. Thus,
our results suggest that possible differences might be a result of
different treatment and, indeed, rectal cancer survivors re-
ceived radiotherapy and kept a permanent stoma significantly
more frequently than colon cancer survivors (Table 2). This
suggestion was confirmed by Stein et al. [35], who demon-
strated that radiotherapy impacted QOL in the physical dimen-
sion and mainly diarrhea symptoms and fatigue, results that
were adjusted for tumor location and disease stage. Regarding
the effect of a permanent stoma on QOL, in rectal cancer only
studies, some authors have shown that the overall QOL of
long-term rectal cancer survivors was similar to that of popu-
lation controls, with the presence of stoma having no real im-
pact on QOL [7, 36]. Studies that have directly compared QOL
between colon and rectal cancer survivors have shown con-
flicting findings. Some noted no relevant difference with re-
spect to QOL, but QOL was evaluated 1 year after diagnosis
[6]. Others observed that rectal cancer patients reported a
lower QOL than colon cancer survivors regarding bowel
symptoms at an average of 3 years after diagnosis [37]. It is
possible that relatively early information on cancer complica-
tions may not always predict long-term complications, and se-
quelae of rectum cancer may persist or worsen over time,

Table 4. (Continued)

Scales

Rectal cancer survivors (n � 198) versus controls (n � 413)

p-value

Crude Adjusteda

Time since diagnosis M SE MD CI

Physical fatigue 5 yrs 35.5 3.37 6.9 NS

10 yrs 42.5 3.45 8.6 2.0–15.2 .01
15 yrs 43.0 4.71 4.4 NS

Controls 37.5

Mental fatigue 5 yrs 28.1 2.92 8.5 2.5–14.4 .006
10 yrs 31.4 2.93 6.3 NS

15 yrs 27.8 4.12 �0.1 NS

Controls 24.5

Reduction in motivation 5 yrs 30.7 3.08 5.2 NS

10 yrs 36.9 3.13 8.1 1.7–14.5 .01
15 yrs 31.7 4.29 �0.1 NS

Controls 29.2

Scales with significant adjusted differences in average scores (99% CI; p �.01) are shown in bold.
aAdjusted for sociodemographic characteristics, comorbidities, and hospitalization (analysis of variance).
Abbreviations: CI, confidence interval; M, mean; MD, mean difference; MFI, Multidimensional Fatigue Inventory; NS, not
significant; QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core
30; SE, standard error; SF-36, Medical Outcomes Study 36-item Short-Form Health Survey.
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whereas colon cancer complications may be reduced or disap-
pear.

Few statistically and clinically significant differences were
found between male cancer survivors and male controls, and
between female cancer survivors and female controls, except
with regard to diarrhea problems. Male cancer survivors per-
ceived some difficulties, such as lack of vitality, mental fatigue,
and social problems, difficulties that were not perceived by fe-
male cancer survivors. These results seem to be consistent with
previous studies reporting that QOL was better among female
cancer survivors than among male cancer survivors for colorectal
cancer or for cancer in general, whereas long-term QOL in female
cancer survivors was similar to that of the general population [13,
14, 38, 39].

Our study is the first in France to gather information about
the QOL of a population-based group of long-term colorectal
cancer survivors. It includes a large sample of cancer survivors
and was of sufficient statistical power to assess QOL score dif-
ferences. We used validated and complementary question-
naires, with good psychometric properties. The QLQ-C30
specific cancer questionnaire assesses the degree of perceived
symptoms or problems, which is not evaluated in the SF-36 ge-
neric health questionnaire. Fatigue and anxiety are common
symptoms in cancer and need to be measured through the use
of more thorough questionnaires. In our study, we accounted
for socioeconomic factors likely to impact QOL in colorectal
cancer survivors, such as monthly income, age, and chronic co-
morbidities [6, 9, 32, 40]. Despite the weight of these factors,
cancer survivors perceived difficulties that we can only attri-
bute to cancer. Nevertheless, the study also had some limita-
tions. We sought to evaluate the time effect on QOL
transversally in three different groups of cancer survivors. Al-
though the three time-since-diagnosis groups were compara-
ble, some individual differences might persist within a group.
Moreover, the number of cases in each of the three groups de-
creased substantially with increasing time since diagnosis.
This type of design is relatively infrequent in this type of re-
search, and a longitudinal study would likely have been more
appropriate to assess QOL evolution over time. Furthermore,
the low response rate may undermine the representativeness of
the study sample, but the magnitude and the orientation of this
bias are uncertain. If nonrespondents were more disabled than

respondents, QOL differences between colorectal cancer sur-
vivors and controls would be underestimated (and vice versa).
Finally, although our results seem to be consistent with those
of the literature, we are not able to confirm them in indirect
comparisons between colon and rectal cancer survivors, or be-
tween males and females.

CONCLUSION
Our study focused on colorectal cancer survivors, considered
as cured (without recurrence or metastasis �5 years after di-
agnosis) and showed that QOL in long-term colorectal cancer
survivors seems to be globally satisfactory 15 years after diag-
nosis, in comparison with that of population controls. Never-
theless, some cancer complications may persist for �10 years
after diagnosis, such as bowel problems, fatigue, and social re-
lations problems. Our results need to be confirmed in a longi-
tudinal survey, focusing on how prior treatment impacts QOL
in the long term, and separating analyses of colon and rectal
cancer.

Clinicians, psychologists, and social workers must pay
special attention to colorectal cancer patients during this pe-
riod, in particular, survivors of rectal cancer and older survi-
vors. Moreover, management of comorbidities is essential to
avoid worsening of the cancer’s effects.
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